Nitric oxide induces neutral ceramidase degradation by the ubiquitin/proteasome complex in renal mesangial cell cultures.
The neutral ceramidase is a key enzyme in the regulation of cellular ceramide levels. Previously we have reported that stimulation of rat renal mesangial cells with nitric oxide (NO) donors leads to an inhibition of neutral ceramidase activity which is due to increased degradation of the enzyme. This and the concomitant activation of the sphingomyelinase results in an amplification of ceramide levels. Here, we show that the NO-triggered degradation of neutral ceramidase involves activation of the ubiquitin/proteasome complex. The specific proteasome inhibitor lactacystin completely reverses the NO-induced degradation of ceramidase protein and neutral ceramidase activity. As a consequence, the cellular amount of ceramide, which drastically increases by NO stimulation, is reduced in the presence of lactacystin. Furthermore, ubiquitinated neutral ceramidase accumulates after NO stimulation. In summary, our data clearly show that the ubiquitin/proteasome complex is an important determinant of neutral ceramidase activity and thereby regulates the availability of ceramide.